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Self Unloading Bulk Freighters Aid 
Transportation in Cement Industry 


Special Type of Ship Supplies Raw Material for Cement 
Plants on Great Lakes and Inland Waterways 


Economies in the shipping of crushed stone and 
coal used in the cement and allied industries have 
been brought about by the use of self-unloading 
bulk freighters which have been put in operation 
on the Great Lakes. The use of these vessels and the 
resulting low cost of water transportation has been 
a factor in the location of cement plants near the 
market of distributing point for cement and farther 
away from the sources of one of the principal raw 
materials—limestone. The self-unloading type of 
bulk cargo vessel has been developed comparatively 
recently, and it is distinctly different from the or- 
dinary lake vessel which is entirely void of equip- 
ment for handling cargo. 

In general, “Self-Unloaders” are divided into two 
classes—vessels built after special designs with 
complete mechanical equipment for unloading en- 
tirely independent of any shore plant, and secondly, 
vessels converted from bulk freight ships to self- 
unloaders., 

A paper by Henry Penton and Professor Herbert 
C. Sadler, read at the thirty-second general meeting 
of the Society of Naval Architects and Marine En- 
gineers, outlines the developments of self-unloading 
bulk cargo vessels since 1907 and describes some of 
the leading features of these vessels, the design of 
which the authors of the paper were responsible 
for. The following article is based partly upon the 
paper referred to and CONCRETE is indebted to the 
authors and the Society for the data. 


Specially Designed Self Unloaders 


In 1907, to meet the requirements of a concern on the 
Great Lakes using annually some hundreds of thousands 
of tons of limestone in chemical processes, one of the 
authors above referred to developed a design employing 
a conventional single-deck, bulk-freight type of hull and 
installing therein a self-unloading, continuous conveyor 


system which delivered the cargo overside without the 
assistance or intervention of any form of auxiliary or 
shore equipment. The ship was designed for handling 
what is known to the trade as 4-inch stone, but the adapt- 
ability of the system to handling coal also became almost 
immediately apparent, and it has since been steadily em- 
ployed in both trades. The first ship was placed in com- 
mission in the early summer of 1908. 

Up to that time the water-borne movement of stone 
reached comparatively small figures and was handled 
almost entirely in small open barges and unloaded by 
shore equipment. The advent of the self-unloader gave 
this movement great impetus and, combined with the de- 
velopment of certain favorably located formations of 
stone of a character highly desirable for flux as well as 
for chemical properties, has developed a movement which 
by the close of 1923 had reached a volume of 10,000,000 
short tons in the navigation season. Not all of this was 
moved by the self-unloaders, however, a considerable part 
being handled by ships of the ordinary type and unloaded 
by shore equipment, but figures for the relative propor- 
tions are not available. Similarly the figures for the self- 
unloaded coal are buried in the total water movement 
for the season of over 33,000,000 short tons. There were, 
up to a year ago, eleven ships of the continuous conveyor 
type in commission. 

In general, the self-unloader in the stone and coal trades 
employs two horizontal conveyors, symmetrically arranged 
each side of the center line, delivering at the forward end, 
through a combining hopper, to the heel of an inclined 
conveyor or elevator which in turn delivers to the heel 
of a boom conveyor which can be swung over either side 
through a total are of approximately 200°. The hold con- 
veyors are placed immediately upon and parallel to the 
tank top, the forward end being carried upward to a 
sufficient elevation to get a proper run through the com- 
bining hopper to the center-line elevator. The heel of 
the latter is placed as close as possible to the peak bulk- 
head and sufficient rake given to insure proper feeding 
and discharging. The boom is pivoted on deck directly 
below the head of the elevator and, when not in use, is 
stowed and secured in chairs on the center line. It may 
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Fig. 1. Comparative diagrammatic midship section of self-unloading 
bulk cargo ship. The hopper bottom approximates a flattened W. 


be topped up to any desired angle within the working 
limits, which approximate 20° from the horizontal. It 
may be of almost any desired length, but up to the pres- 
ent 150 ft. has been found to be as long as necessary 
with a minimum of about 85 ft. The effective delivery 
radius is sometimes materially increased by the addition 
of an apron under the outboard end. The elevator is of 
the chain-belt bucket type and the boom conveyor of the 
troughed rubber-belt type. 

To obtain a flow of material to the conveyors the cargo 
hold is built with a bottom approximating, in cross- 
section, the shape of a flattened W as shown in Fig. 1 
The flattest slopes at which stone would flow without some 
kind of agitation or disturbance was found experimentally 
to be 35° from the horizontal. The loss of cubic due to 
this construction is not important with stone, which, in 
the sizes commonly handled, averages about 23 cu. ft. per 
short ton, but with coal, at about 38 cu. ft. per short ton, 
the loss is substantial. To minimize this loss it would be 
desirable that each of the legs of the W should be of 
the same length, but this is impractical because of inter- 
ferences forward where the hold conveyors would foul 
the shell and because of the greater height to which the 
heads of these conveyors would need to be carried to 
obtain a proper flow through the combining hopper to 
the elevator. 

The least distance between the conveyors depends some- 
what upon the desired capacity or unloading rate, which 
determines the width of the conveyors, The smallest 
equipment so far installed has a capacity of about 800 
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short tons per hour and ‘the minimum spacing for such 
an installation is about 13 ft. Figure 1 illustrates the! 
influence upon cubic of a symmetrical layout and one in! 
which the centers are held to the minimum in a 50 x 28 
foot section. The difference in favor of the symmetrical 
is about 1.15 tons of stone per running foot of cargo 
hold, and since the length of cargo hold in such a ship 
approximates 250 ft., the difference is substantial and in 
a larger ship increases rapidly, The characteristics of the 
section will be determined by the interferences at the 
head of the hold conveyors. 

In effect, therefore, there exists a roomy tunnel between 
the conveyors under the cargo hold proper. In the bottom 
of the hoppers, over the conveyors, there is formed a 
series of hinged gates which are controlled from this tun- 
nel. Some of the larger and more recent ships have a 
mechanically operated feeding mechanism added to these 
gates to control the flow of material. With the larger sizes 
of stone particularly this is sometimes an advantage, be- 
cause of the tendency of the stone to bridge and the sub- 
sequent flooding of the conveyor when dislodged. 

The hold conveyors are in general of two types—the 
pan or bucket type and the belt. -Both have proven very 
satisfactory, and the choice is largely one of preference. 
The former, because of its link or chain-belt construction, 
can be guided in straight lines fairly close up to the de- 
livery end and the length of slope restricted, while the 
latter necessarily assumes a catenary with a much longer 
slope. For stone cargoes only this is unimportant, but it 
ageravates somewhat the loss of cubic for coal. , 

The pioneer ship as originally built, was 286 ft. b.p., 
45 ft. beam and 24 ft. molded depth. She was designed 
to carry about 3,300 short tons of stone on a draught 
of 15 ft., which was at that time the available depth at 
the loading terminal. As originally designed, she was 
equipped with two chain-belt pan conveyors delivering to 
an inclined belt conveyor, which in turn delivered to the 
boom conveyor. The inclined belt was, however, found 
to be unsatisfactory and was later replaced by the bucket 
elevator, which has been employed in all subsequent 
ships. The ship was subsequently lengthened to 346 ft. 

The first ship employed electric drive for the convey- 
ing machinery. Some of the succeeding ships employed 
steam drive, but all of the later vessels have used the 
electric drive. Where steam is employed the prime mover 


is located forward, and heat losses, independent of those 
due to the comparatively uneconomical type of engine 
employed in most cases, 
drives very indirect. 


are naturally very high and the 
On the other hand, a strong argu- 
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Fig. 2. Inboard profile of 8,000-ton capacity “Huron.” 
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Fig. 3: The. 12,000-ton ship “W. 


F. White.” 


ment in its favor has been found in its comparative sim- 
plicity and reliability and the actual hours of running 
are not great. The electric drive, however, in the latest 
as well as the largest installations has proven reliable and 


free from trouble and, in spite of electrical losses, much 
‘the more economical. 


There is also a substantial saving 
in weight and, further, the feature of permissible remote 
control of all motors and consequently of each unit of 
the system, is easily arranged for, so that the entire sys- 
tem can be controlled from on deck if desired as well as 
from the. different stations. 
_ Fig. 2 is an inboard profile of a ship of about 8,000 
tons capacity in stone. This illustrates the general arrange- 
ment of all chain-belt conveyor ships as well as showing 
in a general way the form taken by the alteration in the 
pioneer ship. Fig. 3 is reproduced from a photo of the 
same ship. 

Fig. 4 is an outboard profile and general arrangement 
and deck plan of a ship of 12.000 tons capacity in stone. 

With respect to unloading rates, these vary from about 
800 tons per hour in the ‘earlier examples up to 1,800 
to 2,000 tons per hour in the later and larger ships. It 
thus comes about that the port unloading time works out 
about the same for all. The unloading rate depends not 
only on conveyor widths and speeds, which have been 
gradually increased since the first installations, but also 
to a considerable extent upon the freedom of flow of the 
material. When the designers first approached the prob- 
lem the size of the stone to be handled was what is known 
nominally as 4-in., but the sizes now handled, particu- 
larly in flux stone are much larger, and pieces are fre- 
quently met with which may reach 18 ins. to 24 ins. in 
one dimension. In coal also, large lumps frequently 
occur, and these not only lead to bridging but may have 
to be broken up in situ in order to restore flow. Pro- 
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vision for this is made by means of openings in the 
hopper sides above the gates and through which bars 
can be manipulated. Coal is easily disposed of, but occa- 
sionally large lumps of stone cause considerable trouble. 
This lack of uniformity and consequent irregularity in 
feeding has led to the fitting of the mechanical feeding 
devices before referred to. In general, the self-unloader 
is adaptable to any cargo which will flow by gravity and 
is of sufficiently hard and irregular nature to avoid inter- 
locking and bridging for example, bricks could not be 
handled at all. It can not be used for the ores of the 
Great Lakes because of the fines and moisture, but it is 
perfectly adaptable for nodulized or sintered ores. 

It will be apparent of course that the self-unloader suf- 
fers loss in both cubic and dead weight, and the offsets 
are to be found in saving in port time, total independence 
of any and all forms of shore-unloading plants, inde- 
pendence of shore labor and working conditions for fixed 
hours, ability to demand and collect an unloading rate 
in addition to her freight, ability to make delivery at any 
point where she can make fast and which naturally pro- 
duces much business which is not available to any other 
type but which would not otherwise exist and which car- 
ries with it non-competitive freights. Further, she is at 
her best in the shorter trades because of the quick turn 
arounds. One of these ships has handled 110 cargoes in 
a season of about 240 days, taking stone in one direction 
and coal in another, and frequently three cargoes in a 
round voyage. 

A projected ship of about 6,500 tons dead weight, with 
double boom has been designed with special reference to 
short trades and to cut the port unloading time in half, 
It has collateral advantages which will readily suggest 
themselves, one of which, purely mechanical, is the reduc- 
tion in power required per unit of cargo because of the 
shorter average drag of cargo. This is important when 
it is known that the friction load of the system is the 
greater part of the average load. The additional weight 
of this ship, as compared with one of similar capacity of 
the single boom type is about 25 tons, and the loss of 
cubic amidship is practically offset by the gain forward: 
Somewhat better trim also follows, since all single boom 
ships trim by the stern with coal cargoes. 

It will be readily apparent that the hoppered design is 
restricted in two directions. The high center of gravity 
leads to instability in ships of certain dimensions, as for 
example in a ship of a Welland and St. Lawrence Cana! 
trade. Further beyond a certain point increase in beam 


and depth does not produce proportionate increases in 
cubic because of the area of cross section cut off by the 
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Fig. 4. Profile and deck plan 


of 12,000-ton self-unloading ship. 
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Fig. 5. The steamer “W. F. White” unloading limestone at the plant 

of the Peerless Portland Cement Co., Detroit, Mich. The quarry 

screenings from Calcite, Mich., can be unloaded at the rate of 
2,100 tons per hour. 


rise of hopper, and since increasing depth involve other 
objections, the economically |] irgest ship of this design is 
probably of about the dimensions of the ship having a 
dead weight capacity of about 12,000 short tons. Prob- 
ably few trades could employ a ship of greater capacity. 
This can load to her designed draught (20 ft.) with full 
but untrimmed holds with stone. 

If some way were found to eliminate the hopper con- 
struction with fixed slope and still retain gravity flow to 
the conveyors, two major advantages would accrue—im- 
proved stability in vessels of restricted dimensions in 
trades from which the self-unloader has been barred, and 
reduced dimensions and weights and costs for a given 
cubic. Or, from another angle, since a ship of the ordi- 
nary type, if designed for full stowage with stone, will 
have a coal capacity of only about 60% of her dead 


Fig. 6. Steamship “W. F. White” discharging limestone quarry 

screenings at the Port Huron plant of the New Egyptian Portland 

' Cement Co. From the hopper on the dock the stone is conveyed to 

storage to be used, as raw material in the wet process of cement 
manufacture. 
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Fig. 7. Limestone delivered by steamship at Fairport Harbor, Ohio, 
to be transferred to the new plant of the Standard Portland Cement 
Co. at Painsville, Ohio. 


weight ability, the same ship would be able, if the hop- 
pering could be surpressed to carry considerably larger 
cargoes of coal while her entire cargo dead weight ability 
would be -absorbed in stone with considerable cubic to 
spare. 

With these ends in view one of the authors has worked 
out the arrangement shown in Fig. 8, an outline of the 
section of the 12,000 ton ship of Fig. 4. The modified 
arrangement which is patented, produces an increase in 
area of section of about 225 sq. ft., and since the length 
of the hold affected is about 380 ft. and of nearly uni- 
form section, the gain in coal capacity is about 2,000 
tons or about 28%. Since the increase is added entirely 
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Fig. 8. Special arrangement of hopper bottom to increase cubic 
capacity. : 


to the lower side of the cargo it is not affected by trim- 
ming. Untrimmed cargoes are a rule and figures quoted 
throughout are on that basis. 


Briefly, the modification consists in articulating the 
hopper bottom so that normally the leaves are retracted 
and in this position the lower leaf lies upon the flat of 
the side tank while the upper leaf hangs against the face 
of the webs. The cargo flows to the conveyors until flow 
ceases or is about to cease; the leaves are then moved 
inward dumping the remainder of the cargo into the con- 
veyors. Any convenient method of operating the leaves 
may be employed. In the ship referred to they were 
arranged for operation by wire-rope pennants shackled 
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at the lower hinge joint and led to line-shaft drums under 
the deck. 

This: plan allows for going back to the desirable close 
spacing of conveyors, in fact, that arrangement becomes 
more than ever desirable because it lowers the apex along 
the center line. Some slight hoppering here is unavoid- 
able because of the head room necessary in the tunnel. 


Unloading Rigs Built Into Standard Bulk 
Cargo Vessels 


The second type of self-unloading vessel is the remod- 
eled standard bulk freighter which is converted into a 
self-unloader by the installation of new sub-cargo un- 
loading equipment. As the construction of a new ship is 
not required expressly for this type of unloading rig, 
many of the older vessels that seemed to have outlived 
their usefulness as standard carriers have been converted 
into self-unloaders at a low cost. It is anticipated by the 
designers and builders of this equipment that the future 
will witness a large fleet of these vessels carrying bulk 
materials such as stone, coal, sand and gravel into many 
lake ports where there are no docks equipped with un- 
loading machinery. 

The operation of the new sub-cargo unloading system 
designed and patented by Leatham D. Smith, Sturgeon 
Bay, Wisconsin, is described in the Sawerman News, ex- 
cerpts from which follow: 

Primarily the scraper unloader system consists of two 
tunnels built into the bottom of the hold, with a Crescent 
power scraper operating back and forth in each tunnel 
and scraping out the cargo into a hopper which feeds to a 
system of conveyors leading from the hopper to the shore. 

The roofs of the tunnels are self-cleaning and the space 
between the tunnels and between the sides of the boat 
and the tunnels are hoppered so that the entire boat is 
self-cleaning. This arrangement has two definite advan- 
tages; 60% to 70% of the space wasted in hopper bot- 
tomed boats is conserved, and the cargo is carried on the 
ship’s cargo floor which lowers the center of gravity from 
three to four feet and makes it possible to safely con- 
vert the standard bulk freighter with its deep water bot- 
tom tanks. 

In the sides of the tunnels and extending their full 
length are gate openings through which the material flows 
by gravity into the unloading tunnels. These gates are 
used to control the flow of materials to the extent neces- 
sary to trim the boat and to keep divided cargoes sepa- 
rate. With these openings it is possible to handle non- 
free-flowing materials. 


The scraper goes back into the tunnels far enough to 


Fig. 9. Crescent scraper hauling six tons of stone through tunnel. 
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Fig. 10. Cross section diagram of a scraper-equipped freighter. 


get behind a full load and then moves forward as in 
Fig. 9, pulled by a powerful hoist, scraping out into the 
hopper anywhere from 4 to 10 tons of bulk, depending 
upon the kind of cargo and the size of the scraper. The 
hopper feeds the load to a troughing conveyor which de- 
livers it to a second conveyor on the deck. This second 
conveyor on a swinging boom, carries the material out 
to dump off the end of a long arm which generally ex- 
tends 150 ft. from the side of the vessel. The arm arrange- 
ment enables the boat to deposit its cargo almost any- 
where as was recently demonstrated when a _ scraper- 
equipped freighter went up a river and unloaded right 
onto the bank. The conveyor being on a swinging boom, 
pivots at its receiving end so that the dumping end can 
be swung around to any position without stopping the 
unloading. 

The equipment has been designed up to this time in 
two standard sizes. In the smaller ships of 2,000 to 3,000 
tons dead weight capacity with cargo holds up to 150 ft. 
in length, 4-yd. Crescent scrapers are used. These are 
pulled by double drum steam hoists placed at the for- 
ward end of the ship on the tank top along side the foot 
of the scraper incline. By this arrangement the bucket 
is at all times visible to the operator. The scraper is 
pulled back into the tunnel by the back-haul cable which 
leads to the after end of the ship. The cable comes up 
the tunnel and is rove through an overhead trolley on 
an I-beam, then through a sheave on the back of the 
scraper and dead-ended on the trolley. 

This reave of cable lifts the returning light scraper 
over the cargo which flows into the tunnel from both 
sides. Slacking the back-haul cable lowers the scraper on 
the material. The load cable then pulls the scraper for- 
ward and shoves the material up the scraper incline into 
the hopper which feeds the inclined troughing conveyor. 
With the 4-yd. scrapers, a 40-in. inclined troughing con- 
veyor belt and a 36-in. swinging boom conveyor are used. 

In the larger boats, ranging from 3,000 to 6,000 tons 
deadweight capacity, with cargo holds from 150 to 250 
ft. in length, 8-yd. Crescent scrapers are used. These will 
hold 6 tons of coal or 10 tons of stone. The same arrange- 
ment of equipment prevails as with the 4-yd. outfits, only 
a 54-in. inclined conveyor belt and a 48-in. swinging 
conveyor are used. 

The speed of the loaded scraper ranges from 200 to 250 
feet per minute and the maximum back-haul speed is 400 
to 500 feet per minute. The average unloading capacity 
is 700 tons per hour with a peak capacity of 1,000 tons at 
some stages of the unloading, the advantage of the 8-yd. 
scraper in the larger boats being offset by the correspond- 
ingly longer length of tunnel and consequently longer haul 
for the scraper. 
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New Southern Cement Plant Completed 


International’s New Virginia Plant Adds Another 
Chapter to the Science of Cement-making 


“Tt can’t be done—but here it is!” 

That, in brief, is the story of the Virginia Portland 
Cement Corporation, where according to Bulletin No. 5, 
issued by the International Cement Corporation, all is now 
in readiness to begin operation of the new plant at Norfolk. 

Early in 1924, with the details of previous attempts to 
produce cement from the available materials before them, 
International engineers made a preliminary examination 
of the property. Convinced that a cement could be pro- 
duced at Norfolk which would not only meet United States 
Standard Specifications, but could actually be made to 
exceed those standards by a wide margin, the property 
was acquired, 

Then followed an exhaustive study of raw materials, 
and the development of plans, unique in many ways, to 
insure quality and uniformity. This preliminary effort 
took six months. 

Actual construction: then began on what is now re- 
garded as one of the country’s outstanding cement plants. 
Work has been carried forward deliberately. Thorough- 
ness has in every case had precedence over speed. The 
quality of the product and not the desire to produce 
cement at the earliest possible date has been the foremost 
consideration. 

While putting the finishing touches on the plant, trial 
runs of cement have been steadily subjected to the most 
severe tests demanded by the International Standards. 
These tests confirm preliminary analyses, and show that 
in both quality and uniformity Lone Star Cement pro- 
duced at Norfolk attains the same super-grade that is 
standard throughout the International System. 

The problem which had baffled cement men for 15 years 
has been solved. Here are four outstanding reasons: 


1. Better Raw Materials 


The lime content of Lone Star cement produced at 
Norfolk is obtained from the marl deposits of Chuckatuck, 
located on the Elizabeth river, twenty-five miles above the 
plant. 

A very high-grade clay, especially suited for cement 
manufacture at Norfolk, is brought from Waverley, Va., 
60 miles from the plant. 


2. Preparation of Raw Material 


Geologists estimate that the shells which comprise the 
marl deposit at Chuckatuck were laid down thousands of 
years ago. A lot of water has gone over the dam since 


then, and it has deposited various foreign substances upon 
the marl. 

Solving the problem of separating this foreign mate- 
rial from the marl has paved the way for the production 
of a super-grade cement at Norfolk. 

For this purpose, an ingenious classification and “wash- 
ing” process has been installed in a new plant erected at 
Chuckatuck. The marl is pulled out of the deposit, four 
tons at a time, by a drag-line and shovel attached to a 
huge 143-ft. boom, loaded onto cars, hauled to a hopper, 
and thence on a conveyor belt is carried to a grizzly. 

The grizzly separates the fine and coarse material, the 
coarse pieces being delivered to a gyratory crusher, which 
reduces it in size, while the finer particles pass through 
the grizzly into a trommel. 

The trommel is a huge circular sieve, having half-inch 
holes. This sieve is partially submerged in water and per- 
forms the double duty of separating and washing in one 
operation. 

The material leaving the trommel is gathered by a 
raking device in a classifier which drags it through the 
water and up an inclined trough. The cleansing is facili- 
tated by the abrasive action of the particles of mar] 
tumbling against each other, while this raking device by 
constantly agitating the water, causes the water to hold in 
suspense and steadily carry off the fine particles of foreign 
matter. 

As the marl reaches the upper part of the incline it 
is subjected to a heavy spray of clean water, which exerts 
a powerful scrubbing action and further cleanses the 
material. 

The raking device also acts as a conveyor, pushing the 
clean marl into a hopper which delivers it onto a belt 
conveyor whence it goes to the barges to be carried to 
the mill at Norfolk. 

So thorough is this washing operation that the marl] 
emerges as perfect lime, ideal for the production of a 
super-grade cement. 


3. Modern Cement-Making Apparatus 
The plant at Norfolk is new in its entirety. Twenty- 
five years’ experience in plant construction and operation 
and the employment of the most modern equipment, com- 
bine to make this mill the last word in efficiency. 


4. International Wet-blending Process 


The Norfolk plant employs the International wet-blend- 
ing process, one of the outstanding achievements in cement 


The new Norfolk plant of the Virginia Portland Cement Corporation, a subsidiary of the International Cement Corporation. The 
efficiency of this plant is attributed to 25 years’ experience in plant construction and operation and the employment of the most 
modern equipment. 
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The new washer at Chuckatuck where the marl deposit, used at 
the new Virginia plant, is located. 
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manufacture. Continuous tests for quality are employed 
as an integral part of this process. At Norfolk, as at 
other International plants, the laboratory controls the 
product. The chemist maintains constant supervision. He 
lives with the product; his function is as the navigator of 
the ship—he sets the course from which there is no devi- 
ating, no matter what expediency might dictate. 

The manufacture of Lone Star cement at Norfolk, as 
well as at the other International plants, is an exact science. 


The product of this new plant will be marketed under 
the International policy— 

“To deal with each customer as though both buyer and 
seller were members of the same organization.” 

The Norfolk plant is located on the Elizabeth river. A 
30-ft. deep channel, with adequate wharfage, affords the 
advantage of water transportation. In addition, the plant 
is located on a belt line which gives access to the prin- 
cipal railroads, 


Hazards of Standard and Narrow 
Gauge Railroad Equipment in Quarries 


By W. W. STEWART 


Sales Manager, Koppell Industrial Car & Equipment Company 


The operation of railway equipment confronts us with 
hazards requiring much prudence and care to overcome, 
and our efforts toward “Safety” lead us to thorough in- 
vestigations of the factors—“Cause, Effect and Remedy.” 
We know the “Cause” is primarily carelessness and 
neglect, and we know that the “Effect” is sometimes 
appalling but the “Remedy” we must work out to our 
own salvation. 

Standard gauge railroads, as well as most of the in- 
dustrials, have been relentless in their crusade against ac- 
cidents; educating their employees, as well as the public, 
to their ideals of “Safety” and statistics will show that 
their efforts have been highly rewarded. 

For operation of equipment, the standard gauge rail- 
roads have their standard rules and regulations to govern 
application of safety appliances for interchange but for 
the industrials, or narrow gauge railways, it is practi- 
cally impossible to establish one set of standards appli- 
cable to all industries, as each industry has conditions 
peculiar to its particular line of work. 

In the quarries we encounter extreme hazards as we are 
obliged to combat such elements as very poor track con- 
ditions with heavy grades and inclines; overloading of 
cars; improper loading of cars; excessive spotting of 
ears; handling of cars having high center of gravity neces- 
sary to insure proper dumping and the use of the link and 
pin couplers. 

In reference to track conditions, the standard gauge 
railroad equipment requires the use of heavy rails, and 
as the cars have double trucks they will ride very uneven 
tracks, whereas, the narrow gauge equipment requires 
lighter rails and smaller cars with single truck construc- 
tion, considerable difficulty is experienced to keep cars 
on the track. To maintain perfect road bed would require 
considerable expenditure because just as soon as the 
steam shovel has made one cut, it is necessary to move 


From a paper presented at the Fourteenth Annual Safety Congress of 
the National Safety Council, Cleveland, O., Sept. 28-Oct. 2, 1925. 


this track over to the face of the quarry, however, it is 
true that the high and low spots, loose joints, crooked 
rails, proper elevation on curves and widening of track 
gauge at the curves should be taken care of in the quarry, 
thereby, reducing to a minimum the possibility of derail- 
ments and wrecks. 


Danger in Overloading Cars 


A very common practice in quarry work, is the over- 
loading of cars and loading of cars heavy on one side 
to facilitate dumping, both of which are detrimental to 
safety. The ideal quarry car to withstand heavy quarry 
service must have body construction to stand abuse occa- 
sioned by dropping of large rocks from the steam shovel 
dipper and must have stability of frame required for 
handling cars in trains, yet sufficient flexibility to insure 
satisfactory operation on uneven tracks, and where side 
dump cars are used the design requires a very high center 
of gravity to secure proper dumping angle. When such 
cars are in transit the unevenness of track causes consid- 
erable swaying of the cars, resulting in spilling of the 
load; subsequent derailment, and ultimately, loss of pro- 
duction to the manufacturer; property damage to tracks 
and cars and possible chance of injury to workmen. 


Coupler Hazards 


One of the greatest hazards of railway equipment in 
quarries is the use of the link and pin couplers. On stan- 
dard gauge equipment the automatic coupler is used 
almost universally, however, the larger equipment gen- 
erally operates on heavy rails and large radius curves, 
whereas, the narrow gauge equipment must operate on 
light rails and very small curves. The automatic coupler 
is limited to a certain extent in its ability to function prop- 
erly and still take care of the vertical and lateral motion 
due to unevenness and curvature of track, but the link and 
pin coupler permits wide clearances and will function 
under adverse conditions, however, the coupling of cars 
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requires adjusting the link into proper position when cars 
come together, and this operation sometimes results in 
injury to workmen. 

Further, the coupler, in addition to being the means of 
coupling cars together is also part of the drawbar and is 
subject to severe shocks and strains. Also the hauling of 
cars on inclines with cable hooked into the coupler and 
“spotting” of cars, requiring considerable jerking of trains 
both work hardship on the couplers and draft gear. 

The general practice on draft gear with automatic coup- 
lers is to use a lipped yoke at the coupler, however, on 
small narrow gauge cars a yoke cannot always be used, 
then the split tail coupler is substituted. This split tail 
coupler requires the use of a pin at the end of the coupler 
shank and this pin is not always accessible, therefore, on 
cars with this type of coupler the draft gear should be 
subject to periodical inspection and frequent replacement 
of this particular pin. 


Oil Journal Boxes 


Another small detail which if given proper attention 
will eliminate considerable hazard, is the oiling of the 
journal boxes. Most quarry men believe that the oil 
should be inside the journal box and this is correct but— 
why not put a little oil on the outside of the box where 
the box rubs the pedestals? This would insure free move- 
ment of the boxes in the pedestal guides when the springs 
are compressed and if proper clearance has been provided 
between the bottom of the box and the pedestal tie bar, 
the wheels will ride the high and low spots in the tracks 
reducing to a minimum the possibility of the flanges of 
the wheels climbing over the heads of the rails causing 
derailment and possible injury to workmen. 

Here is a case where on a certain day a quarry car 
jumped the track on a sharp curve. The foreman in- 
structed a track worker to jack the track at this particular 
place and that he, the foreman, would go to the quarry 
supply house and secure some new spikes. This quarry 
foreman failed to instruct the locomotive engineer that 
work was being done on this curve and he also failed to 
place any warning sign, such as red flag or otherwise 
showing that work was being done. Before the foreman 
returned from the supply house with the spikes, the loco- 
motive pushing a train of empty cars ahead of it, on its 
way back to the steam shovel, ran over and killed this 
track worker. 

Incline Hazards 

Where the stone is being conveyed from the quarry 
up an incline to the crusher, you will find at the foot of 
the incline two tracks, one on which the loads are pushed 
in and the other track for the empties to be lowered from 
the mill. On a certain day an employer was short one 
man and this man happened to be the regular cable 
hooker. The cable hooker is known as the man who hooks 
the cable to the car at the foot of the incline. 

The quarry locomotive was pushing in a train load of 
stone from the steam shovel and when the cable hooker 
was in the act of hooking to a car, pushed them up on 
this man. This accident resulted in a permanent and total 
disability claim. This particular employer has been pay- 
ing compensation to the injured man for a period of two 
years, and from all indications, will continue doing so for 
the life of this man. 

An accident that seems to be quite common in some of 
the quarries is where the hoist man lets the empty car 
down the incline and it bumps into other empties at the 
foot of the incline, and when one of the employees is 
coupling up the empty, receives an injury to his fingers 
or hand caused by bumping and he deliberately uses his 
hand between the couplers when the cars come together. 
This man should have used a hook for guiding the link 
into the coupler, and the hoist man should have been 
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more careful in dropping the cars down the incline and 
not allowed them to run down so.far on the empty track 
as to bump into the cars at rest. 

When loading material from the bins into the railroad 
cars, it is customary to have the track elevated upon which 
elevated track the railroad company spots the empty cars. 
Occasionally an employee will drop an empty car down to 
the bins without first examining the brakes and this car 
will get away crashing into another car that has been 
loaded, thereby causing a wreck, sometimes a derailment 
with loss of time and frequently an injury to.an employee. 
It appears that proper instructions by the superintendent 
to the employee, to properly inspect this equipment would 
prevent such accidents. 

There is another feature relative to the railroad com- 
pany’s equipment which is quite common. Considerable 
equipment is placed at the industry’s loading track not 
properly cleaned out and it is necessary for the loader to 
have one of his employees clean these cars. To clean these 
cars it is necessary to drop the hopper. A great many 
stone producers are using the old style hopper wrench and 
if they would use what is known as a safety hopper wrench 
a good many accidents could be prevented. 

Take the case of a certain stone plant in Ohio where a 
carload of coal was received in a hopper, and the em- 
ployee was sent to dump this carload of coal on the coal 
dump using the old type wrench. There is a certain 
amount of tension on the locks of the hopper and when 
released the wrench flew around, striking the man and 
causing injury, but with the right kind of equipment to 
open this hopper this accident would never have occurred. 

At some quarries considerable stone is being moved by 
motor trucks and in many cases it is necessary for these 
trucks to drive under the bins where the railroad cars are 
loaded and where the dinky locomotive travels back and 
forth moving this railroad equipment. In these particular 
cases the operators should use extreme caution to prevent 
damage to the trucks or injury to the driver. In one case 
a car being spotted for loading got away and crashed into 
a truck which was being loaded underneath the bins. In 
the truck driver’s endeavor to get away he was pinned 
between the truck and the railroad car and killed. With 
a little more care this accident could have been prevented. 

To overcome or even minimize, the hazards of operating 
railway equipment in quarries it would seem that the most 
feasible plan would be the selection of competent em- 
ployees for this class of work; proper caution instruction 
with strict rules; enforcement of the rules; use of con- 
spicuous warning signs; periodical inspection of equipment 
and frequent inspection of reciprocating parts to detect 
sharp flanges on wheels, worn or defective parts, thereby, 
protecting our fellow man and adhering to the morals 
of safety. 


Poland Has 14 Cement Plants 


Persons interested in cement have found natural condi- 
tions of Poland are favorable to the development of the 
industry, says the American Polish Chamber of Commerce 
and Industry. 

Principal ingredients necessary for the manufacture of. 
Portland cement—namely, limestone and clay—are found 
in Poland in great abundance. In the southwestern part 
of the country there are rich strata of high-grade limestone 
free from admixtures and forming an excellent material 
for the manufacture of cement. 

Coal dust finds a large market in the cement factories 
and, being the superfluous and consequently cheapest 
species of coal, is freely supplied by the upper Silesian 
and Dabrowa coal mines. There are fourteen cement fac- 
tories in Poland. The center of the industry is situated 
in the coal basin. 


_ Air Separation in Conjunction with 
Grinding 


By G. F. METZ 


Hardinge Co., Inc. 


(Concluded from the December, 1925, issue of the Cement Mill Section 
of Concrete) 


Centrifugal Selector 


The third type of machine which has recently been 
placed on the market is somewhat similar to the centrifu- 
gal separator just described, but uses a slightly differ- 
ent method to obtain the separation. This machine is 
known as the Centrifugal Selector. The material from 
the grinding mill is elevated and fed through the top 
of the selector onto a revolving distributing plate where 
it is distributed in a thin layer and whirled so that every 
grain is torn apart from adhering contacts, it is then air 
swept by means of a fan the speed of which can be varied 
so that any combination of centrifugal force with air 
suction can be definitely maintained. The opening at the 
top of the separating chamber can also be varied to adjust 
the fineness. With this machine, due to centrifugal force, 
the heavier particles are found near the outside of the 
distributing plate and the fines near the center. Air suc- 
tion is maintained so as to lift only a product of the 
fineness desired. 


All of these classifiers are efficient machines and the 
latter two which operate at relatively slow speed are 
particularly adapted for use in connection with prelim- 
inary grinders, grinding abrasive materials, which dis- 
charge a great deal of relatively coarse material along 
with considerable fines and where it has been found 
advantageous to remove finished material at this point in 
order to relieve the finishing grinding mills. This coarse 
abrasive material has a tendency to cause great wear on 
air separation systems using high velocities, especially 
where the latter are used as auxiliaries to the grinding 
mills. The slow speed classifier takes slightly less power 
than the high velocity system. 

One of the chief disadvantages in connection with the 
use of this classifier, however, is the fact that it is neces- 
sary to use an elevator to lift the mill discharge to the 
feed of the classifier and frequently where head room is 
at a premium, a screw or belt conveyor has to be installed 
to feed the tailings back to the mill. All of these auxil- 
iaries complicate the layout and make more equipment to 
maintain. 


Classifier Increases Grinding Capacity 


The classifier or air separators attached to and offered 
as an integral part of the grinding mill, whether it be high 
speed roll or ball type, tube mill or slow speed conical 
mill using air to separate and convey the product, materi- 
ally increases the grinding capacity of these mills in that 
the air suction immediately removes a particle when it 
has been reduced to the proper fineness, thereby relieving 
the mill of this material and leaving the grinding media 
free to act on coarser material. This is not true of auxil- 
iary air classifiers as with their use especially in ball or 
tube mills a great deal of the material is finished to the 
proper size after it has progressed through the first few 
feet of the mill. This fine material remains in the mill 
the remaining distance until it is discharged, all the while 


cushioning the action of the grinding media and hindering 
the grinding action toward the discharge end of the mill. 
It is only after the mill product goes through the air 
classifier that the fines are eliminated and then when 
making very fine products, at lower separation efficiencies 
which, of course, means a great deal of fines being re- 
turned with the oversize thus hindering the grinding 
action. 

Where the entire system is under suction it is possible 
to maintain an absolutely dustless condition. The finished 
material is delivered under pressure direct to finished 
material bins usually eliminating another elevator. Power 
used is slightly higher than with the slower speed auxil- 
iary classifiers, but this is usually compensated for by the 
increased capacity obtainable from the grinding mill due 
to the air suction relieving the mill of the finished ma- 
terial as soon as it is formed. The integral or unit system 
occupies less floor space and slightly less headroom. 

From the foregoing comparisons it becomes apparent 
that the combination of slow speed heavy duty grinding 
machinery with a unit air separating system employing the 
principle of air suction with direct classification offers 
attractive possibilities to many problems not satisfactorily 
handled by other methods. 


In conclusion, it is evident that there are two distinct 
methods of air classification and conveying, the unit, com- 
prising a combination of grinding mill, air separator and 
pneumatic conveyor, and the other comprising three sep- 
arate units, the mill, bucket elevator, slow speed air sep- 
arator or classifier. Each method has its advantages and 
best fields of use as will be apparent upon close analysis 
of the various requirements and attendant problems that 
could use the one or the other form of air separation or 
classification to considerable advantage. 


Due to inclement weather, the cement mills within the 
territory of the Great Lakes Regional Advisory Board 
will require for their loading during the next 90 days 
about 5% less cars than were used the same period last 
year, it was reported by J. C. Graham, chairman of the 
cement committee at the meeting of the board in No- 
vember last. It is not possible to store shipments of 
cement in advance, as cement will not store in the fall. 
The present car supply has been adequate, with road haul 
and terminal movement good. The campaign to bring 
about more prompt loading and unloading of equipment 
is progressing very satisfactorily. The committee re- 
ceived no complaints for action before the Board, nor 
were there any problems within the industry to be brought 
to the Board’s attention. As regards service, however, it 
was suggested that individual lines serving the various 
cement plants endeavor to move this commodity promptly, 
to insure a continuance of the tonnage which might other- 
wise move from a plant on a competing line. In the 
cement industry service is the first requisite with dealers. 
It was reported that 80% of the year’s production had 
already been transported and the general condition of 
the entire industry was reported satisfactory. 
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Tables for Rapidly Calculating 
Quarry Charges 
Three Tables and a Chart Provide Ouick and 


Convenient Method of Calculating Charges for 
Any Quarry Shot 


By J. BARAO 


From the Explosives Engineer 


To the quarryman who has had to laboriously work out 
through complicated mathematics the amounts of explo- 
sives he must load, the value of an easy system of tables 
abolishing the greater part of his effort is apparent. 
Although at first glance these tables may appear somewhat 
involved, actually their use is simple and convenient. 

The first two will probably not be needed frequently 
because it is the general practice in the majority of quar- 
ries to space the holes at regular intervals. Therefore, 
the calculation of the number of cubic yards for each 
foot of hole needs to be repeated only when changes in 
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spacing occur. Also if the explosive factor is constant 
this requires determination but once, or when conditions 
influencing the explosive factor change. The last table, 
or the curve, must be referred to constantly, because. the 
depth of holes is usually the most changeable factor in 
quarry blasting. 

By measuring the distances between holes and the 
burden on each, it is possible to obtain from the first 
table the number of cubic yards of solid rock burden 
on each foot of hole. The second table ascertains for 
each foot of depth, the pounds of explosives for different 
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Pounds of Explosives per ft. of Hole 


TABLE NO. 2 
Explosives Factor Per Solid Cu. Yd. 
Cu. Yds. per 
Ft. of hole . 30 35 40 45 50 55 60 .65 .70 We hs .80 
3 0.9 1.05 1 20 1 35 1.50 1.65 1.80 1.95 2.10 A A 2.4 
4 1.2 1.40 1.60 1 80 2.00 2.20 2.40 2.60 2.80 3 00 32 
5 1.5 1.75 2.00 2.25 2.50 2 75 3.00 3.25 3.50 S275 40 
6 1.8 2.10 2.40 2.70 3.00 3 30 3.60 3.90 4.20 4.50 48 
7 Ral: 2.45 2.80 3.15 3.50. 3 85 4 20 4.55 4.90 5 25 5 6 
8 2.4 2.80 3.20 3.60 4.00 4.40 4 80 5.20 5.60 6 00 6 4 
9 2:7 3.15 3 60 4.05 4.50 4 95 5.40 5 85 6 30 6,75 ine 
10 3.0 3.50 4.00 4.50 5.00 5 50 6.00 6.50 7 00 7 50 8.0 
11 3.38 3.85 4 40 4.95 5.50 6.05 6.60 7.15 7 70 8.25 8 8 
12 3.6 4.20 4.80 5.40 6.00 6.60 be BO 7.80 8 40 9 00 9°6 
13 3.9 4.55. 5.20 5.85 6.50 Ho 7 80 8.45 9 10 + Ry fs) 10 4 
14 4.2 4.90 5.60 6.30 7.00 7 70 8.40 9.10 9 80 10 50 Lie 
15 4.5 5.25 6.00 6.75 7.50 8.25 9.00 9.75 10 50 Ll 25 12 0 
16 43 5.60 6.40 7.20 8.00 8.80 9.60 10 40 TE 20 12 00 12 8 
17 5.1 5.95 6.80 7.65 8.50 9.50 (0.20 11.05 11 90 12 75 13 6 
18 5.4 6.30 7.20 8.10 9.00 9.90 10 80 11 70 12.60 13 50 14 4 
19 Disk 6.65 7.60 8.55 9.50 10 45 11.40 12.35 (3.30 14 25 15 2 
20 6.0 7.00 8.00 9.00 10.00 11.00 12 00 13 00 14.00 15 00 16 0 
21 6.3 735 8.40 9.45 10.50 11 55 12 60 13.65 14 70 15 75 16 8 
22 6.6 7.70 8.80 9.90 11 00 12.10 13 20 14 30 15.40 16 50 17 6 


Where the explosives factor is known. the two tables on this page, together with the table on page $35, enable one to quickly arrive at the 
pounds of explosives to load. 


Pounds of Explosives for Varying Depths 


TABLE NO. 3 
Depth of Holes 


Lbs. Per Foot 12 14 16 18 20 22 24 2 | 28 $0 | 32 34 
1 12 14 16 is |} 20 22 | 4 26 28 30 32 34 
15 18 21 24 27 30 38 36 39 42 45 48 51 
2.0 24 28 32 36 40 44 | 48 52 56 60 64 68 
2.5 30 35 40 45 50 55 60 65 70 75 80 85 
3.0 36 42 48 54 60 66 72 78 84 90 96 102 
BS 5) 42 49 56 63 70 ay S4 / 91 98 105 112 119 
4.0 48 56 64 72 80 88 | 96 |! 104 11g | 120 128 136 
4.5 54 63 72 SI 90 49 L08 117 126 | 135 144 153 
5.0 60 70 80 a0 100 110 120 130 140 150 160 170 
5.5 66 17 88 4g 110 121 13g 143 154 165 176 187 
6.0 72 84 96 108 120 132 14+ 156 168 180 192 204 
6.5 78 91 104 117 130 143 156 169 182 195 208 221 
7.0 84 98 112 126 140 154 16% 182 196 210 224 238 
7.6 90 105 120 135 150 165 180 195 210 225 240 255 
8.0 96 112 128 144 | «160 176 192 208 Q24 240 256 272 
8.5 102 119 136 153 170 187 204 221 238 255 272 289 
9.0 108 126 144 162 180 195 216 234 252 270 288 306 
9.5 114 133 152 171 190 209 22% 247 266 285 304 323 

10.0 120 140 160 180 200 220 240 260 280 300 320 340 
10.5 126 147 168 189 210 231 252 273 294 315 336 357 
11.0 132 154 176 198 220 242 264 286 308 330 352 374 
11.5 138 161 184 207 230 258 276 299 322 345 368 391 
12.0 144 168 192 216 240 264 288 $12 336 360 384 408 
12.5 150 175 200 225 250 275 300 325 350 375 406 425 
13.0 156 182 208 234 260 286 31¢ 338 364 390 416 442 
13.5 162 189 216 243 270 297 324 $51 378 405 432 459 
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DISTANCE HOLES ARE SPACED APART IN FEET—TABLE NO. 1 
7 8 9 10} 11) 12 3 13-)1 4 15 16 17 18 19 20 Q1 22 93 2Q4 25 26 27 28 | 29 30 
A) NCO es cs sd oo | ee ee eee Ol SE An ea G ASE ace ise ccc ilscwciododlbenad|bnacolescvalfocs sion 
S$. 12.0 12.3712.65}2.96/8.2613.55] 8.0). oS Welcacs all> eves = fe bios olf essere [creme gifleiege cee!l excher a¥=) | ehaiene cco terete tel | eee ees | gee | ee | 
9 |2.3312/65|3.0 |3.88|$.66]4.0 |. 20 i]... ee hecace]ab. ee ]eadiecs|eetes e|a os oie [lace one's ote « alfieeaeeie elltsre aie Meerepeal| Meter arr] aveenne eet | a | 
10. |2.7 |2.96)3:83|8.7:|4.1 |4.4414.8]| 5.18] 5.55) 5.02]. ci). cn. fares ee fleceinvar [= leon ai] ei eio res eenetetel| erate ster apts tole] erat stape| teres ttre te eee ee 
ll -13.2613.66|4.1 |4.4814,88|5.3' | 527) 6211] 6.52t.00 5. 2s. lo ce abies «le aes «leeds cll teens ed stairs) eee t-te) os (| ee 
es 12 4.0 |4.44|4.88/5:3315.7'7| 6.22) 6.66) FLV) TGS le sc oct BAG ates | lever = bil cus eetees| coepetmamil ener ea tafe rete tien tet et a0] Saemmeeetrs| rene 
ra 13 14.8115.3.15.7716.26] (6.74) 7 22r 7 7Ol SLL BI. o «oleae ecnfle cos © es|lalere coe, |lenenar eel lleteuetenee | euetepenes| eeeeer eres eae stl i rane een 
- 14 .|5.18|5.7 |6.22|6.74| 7.26) 7.77 8.30 8.81] 9.83] 9.85/1O.87))-.. 5. silts 5 ecoitopstetet ey lettuce Leatete-< ealie cetera otenctety: liieretenel ean | aaa 
5 15 15.5516.11|6.66|7.22| 7.77| 8.33] 8.88] 9.44/10.0 |10.55/11.11/11.66|12.22/12.78/13.33]13.88]14.44/15.0 |15.55]16.1 |16.66 
2 I ol eran) Baars rec ee fos 7.11/7.70| 8.30 8.88 9.48}10.07}10.66}11.3 |11.85}12.44)13.03/13.63)14.22)14.81}15.74|16.45|16.60]/17.18)17.77 
A OES rps |r cccrespertioee’| catered eran axe 7.55|8.18] 8.81 9.44 10.07}10.70]11.33/11.96/12.59]13.22)13.85]14.48]15.11/15.74|16.37|17.0 |17.63)18.26/18.88 
3 i SSP Be a Be | Pencachy lect Pee 8.0 |8.66) 9.33/10.0 |10.66)11.33/12.0 |12.66}13.33)14.37/14.66]15.33)16.0 |16.66'17.33)18.0 |18.52)19.33/20.0 
5 TUES ge ciel fe cel te cite [acta feu i foie 9.15} 9.85/10.55}11.3 |11.96)12.66/13.37/14.07|14.77/15.43)16.18/16.88}17.60)18.30/19.0 |19.70)20.40/21.11 
= AVY ES IR ol Pere acd eee al Cees ll Roscian 9.63)10.37}11.11}11.85}12.59}13.33)14.07|14.81|15.55|16.30/17.03/17.77/18.51/19.26 20.0 20.74/21 .48/22.22 
a DU terra tar eels. Gre. lemrated iezere le yaterell hereds | hamea ce 11.66}12.44)13.22)14.37/14.77)15.55|16.33)17.11/17.88]18.66/19.44/20.22|21.0 |21.77|22.55/23.33 
= OO ie ae Fa bes ye lioececrs Hector ef ates lineceatcll tebe ei Heeereene 12.22/13.03)13.85)14.66|15.48/16.30/17.11}17.92/18.74)19.55/20.4 |21.18/22.0 |22.83)23.63/24.44 
u BS oi Lich ae peuceene tlecone ire ll Auatcattn | ease ore Metent lee ton icteee © 12.78)13.63)14.48)15.33)16.18/17.03)17.88)18.74 19.59 20.44/21.39}22.14/23.0 |23.85/24.7 |25.55 
= A MS hatate letereslacsee sl tteels Ite 13.33]14.22}15.11|16.0 |16.88/17.77/18.66/19.55|20.44)21.33/22.22 23.11/24.0 24.88/25.77|26.66 
= Db Stee couse Lome med oneal ona [laketan eee acetate 13.88} 14.81)15.74/16.66/17.60)18.51/19.44/20.4 |21.39/22.22)23.14/24.07/25.0 |25.92/26.88|27.77 
S DG acorns eel erat apatt ekeveaall erent .|14.44|15.74)16.37|17.33]18.30/19.26/20.22/21.18)/22.14)23.11|24.07|24.66/26.0 |26.96/27.92/28.88 
- Ay OE Eee nl err (aera Pho cic erie Iara . {15.0 |16.00/17.0 |18.0 19.0 20.0 |21.0 |22.0 123.0 |24.0 |25.0 |26.0 |27.0 |28.0 |29.0 {30.0 
a 28 15.55)|16.60 17.63 18.52)19.70/20.74/21.77|22.83/23.85|24.88/25.92/26.96/28.0 |29.03/30.81/31.11 
SOT wlye ars leeee .|16.1 |17.18/18.26)19.33)20.40}21.48)22.55|23.63|24.7 |25.77/26.88/27.92/29.0 |30.07|31.14/$2.22 
30 .|16.66)17.77|18.88)20.0 |21.11)22.22)23.33)24.44/25.55)26.66/27.77|28.88/30.0 |31.11/32.22/33.33 
G9 DST (Emer el (Saad | Sin Ma OP eh mA Rm Fy ea DS Bact Tel ale eye Le 23.74/25.26|26.4 |27.55/28.7 |29.85/31.0 |132.14|33.29|34.44 
32 , ate Peereell aade . |24.88]26.74)27.59)28.44/29.63/30.81/32.0 |33.18)34.37|35.55 
abo Wa earache ten rgd eS ies 7g cel ar . |28.26/29.33|30.55|31.77/38.0 |34.22)/35.44/36.66 
34 Pare rarer Seo Gach . |81.48)32.74134.0 |35.25|36.51137.77 
Se ljorce | « . .|32.4 133.7 (35.0 |36.29137.59|38.88 


‘Number Cubic Yards of Material in the Solid Displaced per Foot of Hole at Different Spacings for Vertieal Faces. 


explosives factors. From actual experience the explo- 
sives factor for each cubic yard of material must be 
found, after which the pounds of explosives in each foot 
of hole can-be readily obtained with the first two tables. 
Pounds of explosives for variations in the depth of holes 
can be found in the last table. Charges can also be cal- 
culated from the curves shown herewith, which have been 
plotted from the figures in the tables. 

After computing the pounds of explosives needed per 
foot of hole, the total charge per hole can be secured 
by the use of these curves. 

The following example shows how the tables may be 
used in calculating charges. We will assume that we have 
an explosive factor of 0.6 pound of explosives per cubic 
yard of burden to be removed. The holes are 28 ft. deep, 
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and are spaced 16 ft. from the face and are 12 ft. apart. 

In Table 1 we find that the number of cubic yards of 
material in the solid displaced per foot of hole for a 
12 x 16 spacing, are 7.11. 

In Table 2, in the eighth vertical column, which is 
headed by the explosives factor .60, we find 4.20 opposite 
the figure 7. Farther down opposite 11, we find 6.60. 
Then 4.20 plus 1/100 of 6.60, or .0660 equals 4.26 
pounds of explosives per foot of hole. 

We then refer to table No. 3. The columns are headed 
“Depth of Holes,” and we shall use the column headed 
28’. Opposite the figure 4.0, we find 112; the closest fac- 
tor to .26 is 2.5 so we take 1/10 of 70 or 7. Then, 112 
plus 7 equals 119, the pounds of explosives to be used 
per hole. In actual practice 120 pounds may be used. 


Syria as a Cement Market 


By HAMILTON GORDON 


British Representative, Universal Trade Press Syndicate 


European cement producers have their eyes firmly fixed 
on Syria as a consumer of cement. The possibilities of 
that market seem very considerable. During the past 
three years the import of cement through the port of 
Beyrout alone has increased by 80 per cent. Most of the 
cement used in the country enters through that port and 
the progressive nature of the demand is well illustrated 
by the Beyrout import figures, which has been as fol- 
lows: 


Year. Metric tons. Year. Metric tons. 


1911 3,329 1921 7,945 
1913 2,299 1922 17,782 
1919 1,039 1923 22,947 
1920 7,943 1924 31,235 


The country is being developed very rapidly. Con- 
structional work of every kind is being undertaken. New 
roads and bridges are under construction everywhere, 
houses are being built extensively and many already ex- 
isting are having a story or two put on. On all hands 
reinforced concrete is being used instead of stonework 
in the larger towns and their environs, Beyrout, Aleppo, 
Damascus. and Tripoli affording particular examples of 
such development. 

At present the business is in the hands of cement pro- 
ducers in Belgium, France and Italy. Belgian cement is 
used to a far greater extent than any other because the 
Belgians are able to quote particularly low prices owing 
to the favorable freight rates they can obtain from their 
national shipping lines. During the last year or two, 
however, where price has not been so much of considera- 
tion in the case of the erection of certain public buildings, 
the contractors have shown a preference for French ce- 
ment. France is commercially influential in Syria and it 
is therefore highly probable that her share of the cement 
trade will increase considerably during the near future. 


Germany does a small business in certain cements from 
the Heidelberg district but is placed at considerable dis- 
advantage by tariff discrimination against her products. 
For countries not forming part of the League of Nations 
cement is dutiable to the extent of 30% ad valorem re- 
duced to 15% where it is specifically entered for use in 
building operations. Countries adhering to the League of 
Nations, together with the United States and Turkey, re- 
ceive a preferential rate of 15% reduced to 11% in the 
same way. The higher duties make it somewhat difficult 
for German cement producers to compete successfully on 
the Syrian market. 

As in other countries most cements are sold under the 
brand names of the manufacturers though there is a cer- 
tain import in bulk which is put up in sacks and sold 
under names which have only local significance. 

There are few rules governing the cement business. 
The imports are nearly all made through Beyrout so that 
this naturally becomes the headquarters of the foreign 
cement manufacturer. The local agent in Beyrout usually 
works on commission and holds a considerable stock, 
but business is in some cases done direct by exporters 
abroad with wholesalers and _ stockists throughout’ the 
country, who are mainly interested not only in the trade 
in cement but in building materials generally. In such 
cases payment is usually collected through a bank against 


presentation of documents on arrival of the shipment. 
However, exceptions to this rule become increasingly more 
frequent and terms of 60 to 90 days’ credit are frequently 
arranged. Foreign firms should make very careful en- 
quiries before credit is accorded and should at least obtain 
the acceptance of a bill before delivery takes place. 


The Syrian monetary system is based on that of France. 
A Syrian pound is equivalent to 20 francs and varies in 
value according to the fluctuations of the latter. In quot- 
ing prices for this market, therefore, the best plan is to 
calculate them in francs. 

Cement is usually imported in sacks of 50 kilos (ap- 
proximately 1 ewt.) and in barrels containing about 400 
lb. The latter method is slowly dying out on account of 
difficulties of handling and transport within the country. 
Beasts of burden, such as camels and mules, have to be 
used for transporting cement to the interior and sacks 
are therefore much more convenient. In the case of the 
camel the load has to be divided into two equal :parts, 
one for each side of the beast. His total effective load is 
about 4 ewt. Sacks must be strong owing to the consider- 
able amount of handling they will receive and the ce- 
ment should be insured against all risks to destination. 
Quotations should always be made C. I. F. Beyrout. 

In these days when fresh export markets are being 
continually sought for, not even the smallest outlet can be 
disregarded, and from the trend of events it would appear 
a certainty that within the next few years Syria will be- 
come a very considerable consumer of cement. 


Census of Manufactures: 1925 


The Bureau of the Census is making plans for the 
next biennial census of manufactures, which will cover 
the year 1925, as provided in the Act of Congress 


approved March 3, 1919. 

In deciding upon the items to be covered by the 
census, the bureau has consulted with the representatives 
of various manufacturers’ associations with a view to 
securing, as far as practicable and without making the 
schedule too elaborate, information which will be of 
value to the representatives of the several industries con- 
cerned, and at the same time furnish a record of the 
progress of manufactures generally throughout the United 
States. 

The blank forms upon which reports should be made 
will be mailed by the bureau to all manufacturers about 
January 1, and a report will be required from each 
manufacturer whose gross products are valued at $5,000 
or more for the year 1925. It is to be hoped that every 
manufacturer concerned will have his records in such 
shape that he can fill out the schedule within a few days 
after its receipt, as the tabulation of each industry will 
not be made by the Bureau of the Census until reports 
are received from all manufacturers engaged in it. 
Readers are urged to furnish this information, in case 
they are manufacturers, soon after January | in order 
that the statistics which will show the condition and 
record of their industry for the year 1925 will be avail- 
able as early as possible in 1926. 
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Exposition Records Progress in Power 
and Mechanical Engineering 


The Fourth National Exposition of Power and 
Mechanical Engineering during the week of Nov. 30 
through Dec. 5, attained the ideals of its originators for 
its diversified and well balanced display of valuable ex- 
hibits of power and mechanical engineering apparatus. 
In the number and diversity of exhibits, in attendance 
and in enthusiasm of both spectators and exhibitors this 
exposition was far ahead of its predecessors. 

Visitors including engineers and executives in industrial 
and power fields came from all over the United States 
and from twenty-three foreign countries including Eng- 
land, Scotland, France, Germany, Sweden, Norway, Egypt, 
Natal S. Africa, India, China, Manchuria, Japan, Aus- 
tralia, Philippines, Argentine, Chili, Peru, Colombia, 
Porto Rico, British West Indies, Cuba, Mexico and Canada. 
The plan of sending out invitations for the show, which 
was put into effect for the first time this year, brought 
those who were vitally interested in the exhibits. 


Steam-Electric Power Plant Equipment 


There were exhibits of over 400 manufacturers repre- 
senting leaders in the entire mechanical field. There were 
splendid showings of heating and ventilating apparatus, 
refrigerating machinery, machine tools and power trans- 
mission apparatus, as well as a complete representation 
of all types of apparatus in the power field. All of. the 
large manufacturers of equipment for steam-electric 
power plants were represented at the show. 

Viewing the Exposition as a whole, the outstanding 
characteristic was the large number of working models 
and full size showings of apparatus, including stack 
breechings, economizers, super-heaters, stokers, coal pul- 
verizers, air compressors, large motor operated valves, and 
several showings of combustion control apparatus in 
operation. Working models included a coal pulverizing 
plant, several boilers with one side cut away and covered 
with glass, coal pulverizing and conveying equipment and 
coal handling devices. 

The progress made during the past year as reflected by 
the exhibits brought together under the one roof was 
astounding proof of the increasing importance of the 
part that power generation and use plays in modern 
industry. 

Among the novelties displayed were four new types of 
unit pulverizers for powdered coal, a new type of water- 
cooled furnace wall consisting of tubes to which were 
clamped carborundum-faced cast-iron blocks, several types 
of mechanically and electrically operated combustion- 
controlled systems and a four cylinder crankless Diesel 
engine where the four cylinders parallel to the shaft 
worked on a swash plate keyed to the shaft. 


New Type of Boiler 


Combustion apparatus occupied a large place in the 
Exposition. Boilers were of necessity shown mainly by 
working drawings; one display was that of a new single- 
pass boiler. One manufacturer showed a new form of 
forged-steel header. There were five showings of air- 
preheaters. Economizers were well represented and in- 
cluded one novelty in the form of a steel economizer with 
lead-coated tubes. 


Pulverized Fuel Apparatus 


The rapidly increasing importance of pulverized fuel 
was indicated by many exhibits of all types of apparatus 
used in its preparation and burning. These included pul- 
verizers, feeders, transport systems, and burners. There 
was also a feeder and meter for delivering and measuring 


pulverized coal from storage bins to burners. 
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There were many stoker exhibits of hand and power 
operated types. Oil burning equipment was presented by 
eight manufacturers. Novelties in this field included 
burners for the use of either pulverized coal or oil. 

Tremendous strides in perfecting schemes of combustion 
control were reflected by many excellent showings of new 
devices, to operate either electrically or mechanically 
from steam pressure, air flow, load changes, etc. 

Developments in gages, meters, and recording instru- 
ments were mainly in the direction of securing easier 
reading instruments and in eliminating errors of reading 
and calibration. These instruments included all types of 
devices for measuring and recording the flow of air, steam 
and water and temperatures and CO, content. 


Refractories 

The strides that are being made in solving refractory 
problems were revealed in a series of highly interesting 
exhibits. Hollow furnace side walls for air cooling, the 
use of carborundum blocks, new cements, and simple 
methods for their application were among the interesting 
showings. 

Steam Turbines 

There were several large size commercial steam turbine 
units on exhibition. There were also several very inter- 
esting showings of small steam turbines for direct con- 
necting or gearing to electric generators with ratings as 
low as 5 kw. 

The exhibits of electric equipment included many types 
of direct and alternating current motors, a mercury arc 
battery changing set and several lines of switchboard and 
portable instruments, couplings and underground conduit 
systems. 

Great interest was aroused by the exhibit of a typical 
steam accumulator installation with its connecting valves 
and pipe lines. The showing of the cylinder, piston and 
piston rod of a double-acting Diesel engine which had 
been operated 1,300 hours attracted a great deal of 
attention. 


Better Patent Office Conditions 


The Department of Commerce announces a decided 
improvement in the status of work at the Patent Office 
is shown in the first detailed report submitted to the 
Secretary of Commerce since the Office was transferred 
to the Commerce Department, April 1 last. 

Despite the receipt of 1900 more new applications and 
30,000 more amendments than during the previous year, 
Commissioner of Patents Robertson in his statement to 
Secretary Hoover, reports that the close of the last fiscal 
period found the Patent Office with 16,000 fewer cases 
awaiting official action than a year ago. 

There were only 43,000 cases pending on June 30, 
last, against 59,000 a year ago; 72,475 on June 30, 
1923; and 67,608 at the end of the fiscal year 1922. 

A year ago but one examining division had its work 
less than three months behind. There are now 5 under 2 
months and 14 under 3 months. 

Thirty-six divisions have succeeded in reducing their 
work to a four-months basis against only 2 in this class 
last year, while 48 others have gotten their work to a: 
5 months basis against only 8 in this class a year ago. 

According to the Patent Commissioner’s report, during 
the year just closed his Office has decreased the average 
time that application must await official action by 2 
months in new work and 1 month in old work so that 
the average time that a new application must await to 
receive official action has been reduced from 5 months to 
3, and the average time an amended application must 
await official action has been reduced from 3.4 months to 
2.3 months. 
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Portland Cement Output in November, 


1925, Shows Seasonal Decrease 


Production and shipments of portland cement in No- 
vember show the expected seasonal decreases, according 
to statistics compiled by the Bureau of Mines, Department 


of Commerce. 


As compared with the corresponding 


period of 1924, production shows an increase, shipments 
a slight decrease, while stocks are nearly 62% greater. 
The following tables prepared by the Division of Mineral 
Resources and Statistics of the Bureau of Mines are com- 
piled from reports for November, 1925, received direct 
from all the manufacturing plants except one for which 
estimates were necessary on account of lack of a return. 


PRODUCTION, SHIPMENTS AND STOCKS OF FINISHED PORTLAND 
CEMENT, BY MONTHS, IN 1924 AND 1925, IN THOUSANDS OF BARRELS 
Stocks 


Production Shipments at end of month 
Month— 1924 1925 1924 1925 1924 1925 
pannery 2s 8.788 8.856 5,210 5,162 14,155 17,656 
February__. Ste 8,588 8,255 5,933 6,015 16,815 19,689 
(8 es) Wb ie ace ae ae 10,370 11,034 8,995 10,279 18,189 20.469 
First quarter. = 27,746 28,145 20,138 21,456 pe ee. a oe 
LU yl MESSE ES ES ae 11,726 13,807 12,771 14,394 17,159 19,877 
May ._.. 13,777 15,503 14,551 16,735 16,403 18,440 
June. 13,538 15,387 15,036 17,501 14,903 16,409 
Second quarter... 39,041 44,697 42,358 48,630 7 aes 
14,029 15,641 16,614 18,131 12,319 13,896 
15.128 16,419 16,855 18,383 19,666 11,952 
14,519 15,939 16,827 17,711 8,404 10,247 
Third quarter. 43.676 47,999 50,296 245220"! Smee 9 z 
Metober Soe. ey 14,820 15,992 17,160 15,309 6,073 *10,979 
November. 13,141 13,639 10,289 10,169 8,928 14,450 
Decembers__ a 10,435 Lid. 5,506 23.3% 13,913 ees 
Fourth quarter____. 38.396 32,955 
148,859 ease 145,747 


*Revised. io pues 
ESTIMATED CLINKER 
EACH MONTH, 


Month 1924 1925 Month 
RARE coc tae, Sot 5,458 7,017 July 
February __. 6.905 8,497 August 
Maron ee! Te ...8,271 9,962 September 
1 I aS ee SR By YC 9,731 October : 
1. Ss pie ele aaa _._ 8,225 9.053 November __ 
inne 9 os et es 7,609 7,937 December _. 

+Revised. x 


IMPORTS AND EXPORTSt 


(UNGROUND CEMENT) AT THE MILLS AT END OF 
1924 AND 1925, IN THOUSANDS OF BARRELS 
1924 
6,646 
5.367 
4,260 
a BAG 
4,025 
-..5,433 


1925 
6,961 
5.640 
4,561 
+4.086 
5.004 


IMPORTS OF HYDRAULIC CEMENT BY COUNTRIES, AND BY DISTRICTS, IN 


OCTOBER, 1925 


Imported from— District into which imported Barrels 
Massachusetts ___ ie cies: 19,997 
New York .__.. 1,191 
Philadelphia 23,216 
Florida _.. 60,534 
| Mobile __. 24.140 
Belgium —.____________.} New Orleans . _._. 25,099 
| Los Angeles _ 16.907 
| San Francisco - be 9,472 
Oregon - 23,532 
Washington 
Hawaii? 22. 
hGtah! (eas Pe 241,235 
! { Maine and New Hampshire 95 
Vermont... 5,386 
Ganadas se. __.| Saint Lawrence 137,361 
noe 8,710 
i 46,563 
137 
HINT lee SO ae oS ae Oe ey ~198,252 
rts yc ees we eee Pe NL OTIG teas ee 43 
Denmarkit2s)ssus eS Porton Rico) Slee ee 41 976 
Los Angeles — = 310 
Frances_______..__._.} San -Francisco — sick tig 1,256 
Winshington ye. = 274 
otal etechot ot § Re RAD 
San Francisco ———____ 
OR ae sl cic’ cn er eee a ee eee 

Rota. presen ooo ees ee 250 
Maine and New Hampshire ~~~ she Bat? 

Norway... Massachusetts . R 
Mlorida. 2 -- se 6,708 
eT Gtal tee se sn he AAAS 
United Kingdom. ae Washington| sss ned ee) | 
Grand total ————————.—-___.535,092 


Value 
$28,017 
2.400 
34.301 
93,069 
48,492 
39,149 
20.893 
12,197 
39,063 
2,892 
47,117 


367,590 


285 
7,713 
214,397 
13,360 
65,543 
351 


301.649 


153 


63,578 


824,421 
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EXPORTS OF HYDRAULIC CEMENT BY COUNTRIES, IN OCTOBER, 1925 
Exported to— Barrels Value 
Canada See aia ae BR a Rin eee |= 1,526 $6,653 
Cuba > = ree eer 27,093 64,633 
Other. West Indies: Sn en Le 13,014 
Mexico * Wwe ea 8s = == 8,388 24,150 
Central America —.._. nll SeRgetint ear sei) PY) 9,739 
South America —_.... 5 Ce Se Se BRE 92,315 
Other countries ~~. ope Bee OF wn ee =, 19,898 17,963 
2 73,369 228,467 

DOMESTIC HYDRAULIC CEMENT SHIPPED TO ALASKA, HAWAII, AND 

PORTO RICO, IN OCTOBER, 1925% 

Barrels Value 
roe Sees og Lane £ $3,227 
Hawaii + 8,274 
POLtoeicG Bee 2 14,230 

10,762 25,731 

~Compiled from records of the Bureau of Foreign and Domestic Commerce 
and subject to revision, Imports and exports in November, 1925, not available, 


The World Trade in Portland Cement 


By E. LEE HEIDENREICH 


According to “ZEMENT” Sept. 3, 1925, the export of 
Portland Cement from Belgium in the first two months 


of the year, were as follows: 


Tons 
OMEN pcos cee ns erences cot Cees 38,038 
Minted’ Stateseve rises Hee 2s ol Seton: 29,238 
Branceyettceosanies i bre Waere slarda, Feiss Meee 18,096 
MO GIANC Etat ty camtgte eaatorte Wants o ase Cvs 14,835 
ATE CTMUING Do ake acre cin Wis tals tes cee acled « 14,804 
Bevpiieee esse eas cns 2 Ay DRE ENS 10,703 
Brame Sere sce etae eee to eic eteleg . 9,186 
SVTTA oe Mae aie tet mis Ged Cute se Uhece Sitio ciahe 5,226 
TATIIUEES GM aoe OS RGR oe, Ra ee ees = 1,873 
Wiest Atricg |. CRTENCIN) a isc scot od each ais araivid 1,701 
IDGHOING OGLE O tae Seecitc oe a cncte ais cae Nateien 1,243 
Moroceo e052. 25582 Te OMT Ou ek 785 
OT MIAN Pls ree HIE Sn ees odo elds ol elaine 686 
ISTaTSh: sO ieee ier. cease cberntels A hare st aretacs Aaiphaie 454 
ites Ae age RS RA eel BME Re Ne bey Oa 379 
INQIOW et VERE TRE pes oie nlite isin Sid's a tye sie atest oootets 300 
IGRI CO fete aie sic tare a Mhaelctes Sashes on eee ee 198 
South, Africa’. vs saci Gasteae dave okie aes 141 


Ireland imported during 1924 Portland Cement 
lows, in tons: 


Tons 
Bie land Peeactat esas cate cota. rom sieit aietenet Hueerocts 62,356 
IBGL GTI Pe retecitanc oat sraceais Mise Uw Groin eas 12,598 
VSP TR ae Re, Ht CaN OE Me Bs ae ei mae Oe 5,642 
GiherGountries!e sen cece stot cate ne ses 666 


as fol- 


The status of the cement industry in Germany may be 
gleaned from the following showing during the months of 


May and June, 1925: 


May June 
IrPOTES MID ONS. wheel <a 32! «8 72,120 91,265 
Piastiovenr i teiceyent vera am vay eee 23,228 21,851 
Brance. .h.ce esc. Gea bccn 13.635 11,958 
AISACE-LOIPaING less acts = fi 6 gia . 8,405 15,027 
AGENT YS OO since tre tet oan sevsrers 21,920 26,760 
Syitgerland: eestor c. eres 20,708 25,619 
LC HOTS oleic caieatts)< areioe 3 ots 765,279 664,055 
TA GDEsy Gales arama fare hla oat vince 338,246 386,409 
PLHe SOA ATEN Ia 2s nue, € ete a cas a cueus s,s 39,640 46,638 
CSrECCE Bre ees wee es = 20,780 3,235 
(Greate Britain sic oe ce ei clces == 2,743 3,690 
[ovibnuiarsssteeere os Pie. citi eeiel sok 2,688 159 
RE 2 eRe Te Oe Oe 4,559 12,941 
Hollander n.., . cae sic te crecies 227,422 170,478 
WNOrway er. cee) Fes dn a ees cree 14,994 11,410 
ee pc a aE eee 5 nee 27,446 34,394 
British South Africa.......... 901 5,138 
British West Africa.......... 4,128 5,116 
Portuguese West Africa....... 6,491 3,367 
British’ India’; fteaese ss ee Evel 8,281 
Holland India’ 2er veces esis are 23,342 14,656 
Palestine ..... Re ais ae 30,810 39,370 
VATGENLINE y.1. else wre aleietaieie= .. 60,728 58,527 
Brazier cate ss see eats 127,831 84,384 
(C1 Cone Ses ayer Pan GRR RIC 18,222 35,530 
Woltim bids sates Koleis o9. 9's 14,450 9,554 
SHLATE - iin Poe UB AIRES On DOPED aoe as 4,250 
ens Oraeee she tale tices boas s 3,655 5,225 
Pemiet. coed cle ieee ahcers sete 3 39,900 27,396 
WienGZUIGla Miiehis vie aloes aco e/e' sis . 14,380 33,184 
United States, America...... peel. 552 172 
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Double Worm Gear Speed Reduction 
Units 


By FRANCIS A. EMMONS 


For ordinary manufacturing operations the ratios of 
speed reduction required between prime movers and 
driven machines, are generally within the range that is 
covered by standard spur and worm gear reduction units 
as produced by a number of well known manufacturers. 

Standard worm gear speed reducers generally provide 
reduction ratios ranging from 7 to 1 up to 120 to 1 and 
spur gear reducers, ratios as high as 320 to 1 ina single 
enclosed unit. 

There are, however, special drives for a number of dif- 
ferent purposes where the driven machine moves at ex- 
ceedingly slow speeds, some of them requiring several 
minutes or sometimes hours to complete a definite ma- 
chine cycle. Machines of this kind are assembly convey- 
ors in automobile factories, conveyors for enameling 
ovens, annealing ovens, rotary furnaces, lehrs in glass 
factories, escalators, etc. 

Very large ratios of speed reduction are required to step 
down the speeds of commercial high speed motors to the 
speed required on the final drive of this class of slow 
moving machinery and equipment. In some special cases 
the speed reduction mechanism must provide reduction 
ratios of several thousand to | and in the case of lehrs in 
glass factories, this ratio is often as high as 50,000 to 1. 

Since the practical limit of speed reduction obtainable 
with a single unit speed reducer is about 320 to 1, at first 
thought it might seem that it would involve very compli- 
cated transmission and gearing equipment to secure the 
desired speed for final drives of these ultra slow moving 
machines. 

As a matter of fact, these high reduction ratios may be 
easily secured by combination units, consisting of two or 
more spur or worm gear reduction units, or combinations 
of the two in a series formation. 

When a motor is connected to one reduction unit and 
the slow speed shaft of the first unit is connected to the 
high speed shaft of the other, they are said to be con- 
nected in a series and the resulting reduction ratio is 
equivalent to the product of the ratios of the individual 
machines. 

Thus, if two worm gear speed reducers, each having a 
reduction ratio of 100 to 1, were connected in this man- 
ner, the total reduction. over all would be 100x100 or 
10,000 to 1. 

To meet the demand for a reasonably priced efficient 
practical speed reduction mechanism for very high re- 
duction ratios, the Foote Bros. Gear & Machine Co. of 
Chicago have recently added to its complete line of spur 

The unit, as will be seen from the illustration, consists 


Foote Bros. IXL dou- 
ble worm gear re- 
duction unit 


LL 


and worm gear speed reducers a new line of double worm 
gear reduction units as illustrated below. 


*Foote Bros. Gear & Machine Co. 
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of two worm gears compactly mounted: together and en- 
closed in a single enclosed oil and dust proof case pro- 
vided with automatic lubrication. 

The worm of the first drive is direct connected to the 
motor by a Foote flexible coupling of the pin type and 
drives a worm gear mounted on another shaft extending 
at right angles to the worm shaft. The second worm is 
rigidly keyed to this shaft and in turn drives the worm 
gear of the second unit, the shaft of which serves as the 
driving shaft for the machinery or equipment with which 
the unit is used. 

Worm gears are of semi-steel or of English bronze, as 
desired, and worms are cut from alloy steel. Heavy bronze 
bearings are used on worm gears and ball thrust bearings 
on both ends of worms. ; 

The particular unit illustrated above has a reduction 
ratio of 3600 to 1 and is used for driving a conveyor. 
The motor is of the variable speed induction type and 
runs at different speeds from 1200 to 1800 r.p.m. 

The manufacturer produces these units in a large variety 
of sizes and reduction ratios ranging at high as 14,400 to 
1 in the single unit type. Higher ratios up to any practi- 
cal limit may be secured when desired by combination of 
worm and spur gear reducers, some actual installations 
having been already made with ratios of 50,000 to 1. 

The double worm reduction units are silent and smooth 
in operation, compact and safe, and they provide a very 
effective and satisfactory means of power transmission 
where high reductions are required. 


National Cement Plant to Start 
Production 


The National Cement Co. of Montreal, Canada, will 
soon have its modern 3,000-barrel, dry process cement 
mill in production. The new plant will be completely 
electrified, power being purchased at 12,500 volts, 60 
cycles, 3 phase from the Montreal Light, Heat & Power 
Co. 


Motors furnished by the Canadian General Electric Co. for the 


new National cement plant near Montreal. The motors are 


of the super-synchronous ‘type 


Complete electrical equipment for the operation of the 
quarry and mill has been purchased from the Canadian 
General Electric Co., including several motors of 200, 
300, 350 and 500 horsepower. The 500-horsepower 
motors, four in number, will drive tube mills and are of 
the super-synchronous type, correcting the power factor 
of the induction motor load. Throughout the plant there 
is a large number of motors of various ratings for gen- 
eral and specific duty. 

Full provision has been made for doubling the capacity 
of the plant without disturbing the present layout. A 
waste heat power plant is contemplated and provided for 
in the general plan. 
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_ Cost of Electric Motor Burn-Outs 
| By W. F. SCHAPHORST 


Two or three years ago I tried to learn from several 
- sources the cost of electric motor burn-outs but was un- 
successful in my efforts. These seemed to be no informa- 
_ tion on the subject. 

Just recently some figures have come into my posses- 
sion concerning a factory in which nearly 5,000 electric 
motors are operated—the total power consumption being 
slightly over 40,000 h.p. To be exact, the average of 
each motor is figured as 8.92 h.p. 

The statement shows that they average over 100 burn- 
outs every year. The total cost of rewinding the motors 
is given. Applying my slide rule I find that it amounts 
to $83.80 for each motor burned out. 

Nothing is said about the other costs such as the cost 
of holding up production, cost of idle labor during the 
breakdown period, etc. But the above information alone 
is valuable and interesting and I am sure it will be wel- 
comed by all users of electrical motors. Possibly some 
readers have further facts regarding the cost of motor 
burn-outs that are worth publishing. 
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The Binding Properties of Cements 
By DR. ING. OTTO MERINSKY 


Instructor Vienna School of Technology 


With reference to the binding properties of portland 
and Roman cement the official Austrian regulations 
specify: 

Quick binders are those cements in which the harden- 
ing process in air without admixture of sand begins within 
10 minutes. Slow binders begin to harden after 30 min- 
utes or later. The German standard rules specify that the 
hardening of normally binding portland cement should 
not begin sooner than | hour after mixing. If quick bind- 
ing cement is desired for special purposes it has to be 
labeled as such expressly. Denmark’s rules also state 
that portland cement should bind slowly and that quick 
binding cement may be supplied upon specific order only. 
Here also the hardening should not begin under one hour 
and should not exceed 15 hours. Switzerland calls quick 
binders those which harden within 30 minutes. If the 
process lasts longer than 3 hours they are called slow 
binders. The Swedish standards specify that the binding 
should not start before the one hour after mixing. Other 
portland cement has to be labeled “Quick Binder.” 

A disagreeable feature is the sudden shifting in the 
binding property of cement, which at times occurs during 
storage of cement. Decomposition of the cement particles 
probably accounts for this fact. In order to make port- 
land cement slow binding raw gypsum is added, the gyp- 
sum acting as catalyctic agent. During the mixing a thin 
coating of gypsum covers each cement particle, thus de- 
laying the action of the water upon the cement. If dur- 
ing storage the cement particles decompose and thereby 
increase their surface, the quantity of gypsum is no longer 
adequate and the binding is quickened. 

Dr. Paul Rohland in his book “Portland Cement From 
the Physico-Chemical Standpoint” says: The finely pul- 
verized condition of portland cement which increases dur- 
ing its storage through decomposition alters and increases 
its active qualities upon liquid and solid bodies. On ac- 
count of this activity the structure or composition of port- 
_ land cement can change during storage. A reversion of the 
hydration speed calls for the creation of one or several 
catalytic agents. Positive catalytic agents increase the hy- 
dration speed, i.e., decrease the binding time. According 
to Rohland the formation of such positive catalytic agents 
in portland cement is mede possible by the presence of 
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alkalis and aluminates. 

The changing of the binding property of a cement is 
an unavoidable occurrence and manufacturers can not be 
held responsible for such turning which occurs during 
storage. 


Process of Making Titan Cements 


A patent, No. 1,555,405 was granted September 29, 
1925, to Edwin C. Eckel, Washington, D. C., covering a 
process of making cement and iron embodying the use of 
titaniferous iron ore resulting in the production of metal- 
lic iron and a cement containing a titanic constituent, which 
cement has valuable technical properties,among which 
may be mentioned high specific gravity, resistance to 
chemical attack, and quick hardening properties. 

It is stated in the patent paper that the invention has 
for its object to produce a titan cement or one having a 
titanic constituent, by a process which is particularly ap- 
plicable and economical in regions where titaniferous 
ores and coke are both expensive, the titaniferous con- 
stituent being introduced otherwise than by the reduction 
of the mixture containing titanic ore, involving neces- 
sarily the ommission of iron recovery, as well as produc- 
ing a cement by the process disclosed in the patent. 

The process is reviewed in the patent as including the 
use, as one component of a cement mixture, of an arti- 
ficially prepared titanium compound, either a titanium 
silicate or a calcium titanate or a mixture of both, as dis- 
tinguished from the natural titanic iron ore. 

This artificially prepared titanic compound is added, 
in proportions suitable to give the final tenor in titanium 
oxide or other titanic compound desired, to a cement mix- 
ture already containing proper amounts of lime, alumina 
and silica. 

The addition of the “titanium base” may be made either 
before clinkering or fusion or during the actual burning; 
and the final product is in either case cooled and ground 
to powder to form the cement. 

As an example, in order to make’a high-lime titan ce- 
ment for manufacture in a rotary kiln, the final raw 
mixture may be composed of 120 Ibs. of limestone, 15 
lbs. of clay or bauxite, 25 lbs. of titaniferous slag. 

The titaniferous slag may for example be the slag re- 
sulting from the fusion of the titaniferous iron ores and 
limestone. The result with these three raw materials of 
normal composition would be about 100 Ibs. of titan ce- 
ment, with a composition ranging around lime 60%, 
silica 10%, titanic oxide 15%, alumina 10%. The titanic 
oxide may assume the form of an equivalent calcium titan- 
ate, exceeding 10%. 

By the use of such a prepared titanium compound ssuf- 
ficient titanic oxide or corresponding compound is intro- 
duced by the process into the cement mixture, in a readily 
combinable form, to secure the increased density and 
chemical resistance which are characteristic of all the titan 
cements, as compared with alumina cements, portland 
cements, or any other earlier types. 

The process is adaptable to the use of either a rotary 
kiln or furnace, to either clinkering or fusion, and to the 


“use of coke, coal, electricity, gas or oil as fuel. It also 


permits the attainment of very high lime titanium cement 
compounds, which were difficult to attain by direct fusion 
of a limestone—titaniferous iron ore mixture—though the 
low lime quick hardening titan cements are prepared 
easily enough even at relatively low temperatures directly 
from the ore. The present invention provides a new 
method of introducing a titanium constituent into a nor- 
mal cement mixture, with the advantages heretofore re- 
ferred to, and without the incidents attending the use of 
titaniferous iron ore and the necessity for example of 
using a blast furnace. 
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Men and Mills 


Notes from the Field 
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Colonel Hanford MacNider of Iowa, former comman- 
der of the American Legion, has been appointed Assistant 
Secretary of War to succeed Dwight F. Davis, who be- 
came Secretary of War and was sworn in October 14, 
in place of John W. Weeks, resigned. Col. MacNider, 
who was born in Mason City, Iowa, in 1889, has been 
referred to as the youngest member of the President’s 
“Little Cabinet.” He is the possessor of a Distinguished 
Service Cross and won several other honors. 


The daily output of the Olympic Portland Cement Com- 
pany’s plant at Bellingham, Washington, will be 3,000 
bbls. when the improvements now under way are com- 
pleted. It is estimated that the improvements will cost 
about $350,000. The main factory building will be wid- 
ened and a new 9x10x170-ft. kiln added, together with 
a new stack and necessary auxiliary machinery for the 
new unit. It is expected that the new kiln will be in 
operation by the spring of 1926. 


Willard G. Reid of the law firm of Reid and Fishel 
of Babylon, N. J., and formerly a director of the Edison 
Portland Cement Co., died recently at King’s Hospital, 
Bay Shore, at the age of 53 years. 


Several buildings, including a large barn belonging 
to the Dexter Portland Cement Co., were burned forthe 
ground recently with the resultant loss of all of the 
season’s crops from the company’s farm. 


The storage capacity of the Alpha Portland Cement Co. 
plants at Martin’s Creek, Pa., will be approximately 900,- 
000 bbls. of cement by January 1, 1926, when the new 
packing plant now under construction by the Macdonald 
Engineering Co., Chicago, IIl., is completed. 


At a recent meeting of the board of directors of the 
American Lime and Stone Co., Bellefonte, Pa., the addi- 
tion of another 9x175-ft. rotary kiln was authorized. This 
will be a duplication of the company’s present rotary 
kiln lime plant, but does not include any additions to the 
stone crushing, screening or hydrating equipment. 

Actual field work was begun October 1 and it is ex- 
pected to have the plant completed early next year. Ar- 
thur C. Hewitt is engineer in charge of design and con- 
struction and W. R. Cliffe is field superintendent. 


C. E. Phillips has been appointed representative in 
charge of Wilkes-Barre office of the Allis-Chalmers Mfg. 
Co. Mr. Phillips, who was formerly connected with the 


Philadelphia office of the company, succeeds Guy V. 
Woody. 


The Allis-Chalmers Mfg. Co. has opened a new district 
office in Lima, Peru, in charge of W. G. Bolton. This 
office, as well as the one at Oruro, Bolivia, is a branch 
of the company’s office at Santiago, Chile, of which W. R. 
Judson is manager. The Oruro office is in charge of 
P. G. Gilliard, succeeding Erling Winsnes, who has re- 
turned to the United States. 
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F. L. Smidth & Co., engineers, designers of cement 
factories, are making a $100,000 addition to their factory 
at Elizabeth, New Jersey, to take care of constantly 
increasing business. The Smidth Co. has its own machine 
shop and foundry and also technical laboratories at 


Elizabeth. 


The Ideal Cement Company has declared its regular 
quarterly dividend of $1.75 on the preferred and $1 on 
the common, both payable Jan. 2 to stockholders of record 
December 15. In addition they declared an extra of 50 
cents on the common and this will be paid December 22 
to stockholders of record December 15. 


D. S. MacBride, who was formerly connected with 
the New York office of the International Cement Corpor- 
ation, has been made manager of the International’s sub- 
sidiary company, the Indiana Portland Cement Co., with 
offices at Indianapolis. 


A. D. Stancliff, formerly connected with the Atlas 
Portland Cement Co., at the Northampton plant, is now 
connected with the Louisiana Portland Cement Co., with 
offices at 901 Hibernia Bank Bldg., New Orleans, Louisi- 


ana. 


The Giant Portland Cement Co. declared the regular 
semi-annual dividend of 314% on the preferred and an 
extra dividend of 10% on the accumulation of the pre- 
ferred stock. Both were payable December 15. 


The Portland Cement Association named J. R. Fairman 
district engineer in charge of the Birmingham office, as 
assistant general manager in charge of the Southeastern 
territory, effective December 1, when he assumed his new 
duties in Atlanta. 


A company has been formed in Pola, Italy, with 
10,000,000 lire capital which will use the old Austrian 
arsenal as a factory for manufacture of portland cement. 
The company is pledged to produce 6,200,000 centals 
annually in consideration of government concessions to It. 


In view of the report that the contractors constructing 
the approaches of the Burnside street bridge, Portland, 
Oregon, were going to use foreign-made cement, Daag 
Malarkey, representing American manufacturers of ce- 
ment, appeared before the county commissioners and 
called attention to a clause in the contract which provided 
that in case foreign cement is used it must be inspected 
at the mill by a recognized American testing agency. 
Resident engineer explained that the requirement would 
be observed and that in addition the cement would be 
tested after its arrival in Portland before being accepted. 


Trade Publications 


A four page folder has been issued by the*Republic Flow Meter 
Co., Chicago, IIl., entitled Draft Instruments. The folder is 84% in. 
x 1l in. and describes and illustrates the new Republic multiple 
draft indicator. This new instrument is claimed to have many 
advantages, chief of which is set forth as the fact that all readings 
are on one eye level thus making for the greatest possible ease in 
reading. The zero setting is permanent for each unit. Its usual 
application in connection with boiler installations is described. 

Brown Recording Pressure and Vacuum Gauges, Catalog Nv. 74, 
issued by the Brown Instrument Co., Philadelphia, Pa., contains 
much valuable information on the equipment designated in the 
title. The booklet is 81x11 in., with 32 pages and paper covers. 
Some typical interesting charts are reproduced and pointers in- 
cluded as to what they show. A_table for drilling dimensions of 
Brown recording pressure and yacuum gauges is included. 
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Western Cars “Stand Grief”’ 


Western 20-yard air dump cars at the crushing and screen- 
ing plant of the Service Rock Company, Fresno, California. 


No matter how large or complicated your job of 
stripping or hauling material from the quarry, there is 
a Western Dump Car that will do the work econom- 
ically and will stand up under hard service. 


The California operation shown in the picture used 
Western 20-yard air dump cars loaded at the pit by a 
5-yard dragline. Local conditions at other plants may 


———, 
make the 4-yard narrow gauge or the 6-yard standard Wés arhy 
gauge Westerns more economical. es “ ly 
aoa 
But whatever the size, Western cars, as one superin- 
tendent expressed it, “WILL STAND MORE GRIEF That’s Why 
THAN ANY OTHER CAR THAT IS MADE.” 


Dump cars in quarry work need to be able to stand 
grief. 


Let us explain to you why West- 
ern Dump Cars will stand grief. 
Write to-day. 


Western Wheeled Scraper Company 


Founded 1877 
Earth and Stone Handling Equipment 


AURORA, ILLINOIS 
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Roller Bearings at Peerless 
Cement Plant 


The advantages of roller-bearings in motor and counter- 
shaft drives are becoming thoroughly recognized. Their 
use in conveyors, bucket elevators, etc., has not, however, 
received so much attention. 

Nevertheless, the economy, especially on long convey- 
ors, may be considerable; as the Peerless Portland Cement 
Co. of Detroit, Mich., recently discovered in connection 
with the installation of a material-handling equipment 
at their new $3,000,000 plant. 


This conveyor installation, which was designed and 
manufactured by the Stearns Conveyor Company, Cleve- 
land, Ohio, was for the purpose of handling coal and 
limestone from the unloading points—the railroad tracks 
and the dock—to the respective storage piles. It consists 
of four conveyors, averaging 400 ft. in length. It was 
decided to install the Stearns standard Timken roller- 
bearing troughing idler pulleys and return rollers, instead 
of the less efficient plain bearings commonly used in con- 
veyor drives. 


Top—The 590-foot con- 
veyor and belt tripper 
which feeds the limestone 
storage piles at the Peer- 
less Portland Cement Co. 
plant 
Left—Sectional view of 
idler pulley showing bear- 
ing construction, grease 
reservoir, grease seal, and 
the pressed steel pulley 
shell 


It is said that, notwithstanding the somewhat higher 
cost of this type, the result was more economical in 
overall cost and in operating and maintenance expense 
than would have been the case had the plain bearing type 
been installed. On one conveyor, for instance, which 
was 590 ft. long by 54 in. belt width, the saving in driving 
power alone amounted to 35 per cent. This was by no 
means all the saving effected, however, for in view of 
the reduced horsepower to be transmitted, and the conse- 
quent lessened strain on the belt, it was perfectly satis- 
factory to use an 8-ply belt instead of the 12-ply belt 
which would otherwise have been required. 


The reason for these economies, as compared with the 
plain bearing type of conveyor idler pulleys, is that 
although the difference in efficiency between the two types 
is only about 1.2 per cent per pulley, the large number 
of pulleys employed in the average conveyor renders the 
saving cumulative, according to the manufacturers. 
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The Texrope Drive 


An important development in the field of power trans- 
mission machinery has just been announced by the Allis- — 
Chalmers Mfg. Co., Milwaukee, Wis., who have recently — 
perfected an entirely new type of short center, flexible — 
drive, known as the Texrope Drive. 

The Texrope Drive consists of two grooved sheaves and — 
a number of specially constructed endless “V” belts. The — 
sheaves are set just far enough apart so that the belts fit 
the grooves without either tension or slack. 

Previously no short center drive existed which did not — 
have slip, back lash or lost motion, which caused jerky 


Model of new Texrope 

Drive developed by the 

Allis - Chalmers M f g. 
Co. 


starting and uneven running. Since the Texrope belts 
just fit the sheaves, there is no slack or lost motion in 
the drive. Because of the “V” construction, they cannot 
slip, as the harder the pull the more firmly the belts grip 
the grooves. Being elastic and stretchable, they cannot 
jerk, either in starting, acceleration or running, nor can 
they transmit vibrations, but act as cushions between the 
driving and driven machines. Therefore, according to the 
manufacturers, smoothness of transmission never attained 
before is delivered by the Texrope Drive, as opposed to 
the series of linear pulsations delivered by the ordinary 
short center drive. 

Bearing pressures are low, since no belt tension is 
employed. The drive occupies very little space. It is 
silent, perfectly clean, unaffected by moisture or dirt, and 
is safe, simple and trouble proof. 

Texrope Drives from 14 to 250 H. P., with ratios up to 
7 to 1 and belt speeds from 800-6000 feet have already 


been placed in service. 


A New Speed Transformer 


The accompanying diagram illustrates the construction 
of the new ball-bearing speed transformer recently an- 
nounced by the Albaugh-Dover Manufacturing Co., 2100 
Marshall Blvd., Chicago, Ill. These speed transformers are 
recommended by the manufacturers for use in place of 
exposed drives of belts, chains, or gears on individual 


The  Albaugh - Dover 
ball-bearing speed 
transformer with  sec- 
tion of housing re- 
moved to show gear 
arrangement. 


machine drives, multiple machine drives, conveyors, ele- 
vators, line shafts, etc. They can be located in out-of-the- 
way places on columns, walls or ceilings. 

Points of advantage claimed for these transformers in- 
clude: full ball-bearing throughout; low cost of main- 
tenance with minimum amount of attention; only one set 
of shafts for single, double, triple and quadruple sets of 
reducing or increasing driven speeds; couplings are en- 
closed for safety and cleanliness by direct attachment to 
the reduction gear housing as one neat and compact unit. 


